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(57) Abstract 

A method of making a zein-cellulose derivative gum ingredient is disclosed. Preferably, a solution of zein and water at a 
pH of between about 11.5 and about 12.1 is prepared, containing between about 10 % and about 20 % by weight zein, and the 
aqueous zein solution is combined with a cellulose derivative such as HPMC to form a zein-coated ingredient. The zein-cellulose 
derivative ingredient is then used to make chewing gum. The zein-cellulose derivative ingredient has been found to reduce late 
chew bitterness and harshness in high mint-flavor content gums. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 




FR 


AU 


Australia 


GA 


BB 


Barbados 


CB 


BE 


Belgium 


CN 


BP 


Burkina Faso 


GR 


BG 


Bulgaria 


HIT 


BJ 


Benin 


IE 


BR 


Bra/ii 


IT 


CA 


Canada 


JP 


CF 


Crcniral African Republic 


KP 


CG 


Congo 


KR 


CH 


Swiutrtand 


CI 


C*6lc d'lvoirc 


KZ 


CM 


C'unicroon 


IJ 


CS 


CVxirhuslovakia 


LK 


cz 


CV^cb RcpubUc 


LU 


0£ 


Germany 


MC 


DK 


DcnttKirk 


MC 


ES 


Spain 


Ml. 


FI 


Finland 


MN 



France 
Gabon 

United Kingdom 

Guinea 

Greece 

Hungary 

Iceland 

Italy 

Japan 

Dcniocralic PeoplcV Kepublic 
of Korea 

Republic of Korea 

KazaLhstan 

tJechtunstein 

Sri l<inka 

t4JXi:mbourg 

Monaco 

Madagaiicar 

Mali 

Mongolia 



MR 


Mauritania 


MW 


Malawi 


NL 


Neihcrland:i 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugar 


RO 


Romania 


RU 


Ku:£i!an Federation 


SD 


Sutlan 


SB 


Sweden 


SK 


Slovak Republic 


SN 


Senegal 


SU 


Soviet Union 


TO 


Chad 


TG 


Togo 


UA 


Ukraine 


US 


Uuitud States of America 


VN 


Viet Nam 



wo 93/11673 



PCr/US92/10623 



- 1 - 

STRONGLY MINT-FLAVORED CHEWING GUMS 
WITH REDUCED BITTERNESS AND HARSHNESS 

BACKGROUND OF THE INVENTION 

The present invention relates to chewing 
gum, and more particularly to a gum ingredient which 
has been found to reduce bitterness and harshness in 
strongly mint- flavored chewing gums. 

Gums that contain high levels of mint-flavor 
(high ratios of flavor to base) achieve high flavor 
impact upon chewing. While this high flavor impact is 
desired by many consumers, the high flavor level may 
result in undesirable flavor characteristics later in 
the chew. These may include bitterness (a true taste) 
or unpleasant trigeminal effects often described as 
harshness, sharpness, burning or bite. For simplicity, 
these trigeminal effects will be referred to as 
"harshness,** keeping in mind that perceptions and 
descripters will vary from person to person, and that 
several slightly different phenomenon may be included 
within this term. These undesirable sensations effec- 
tively limit the level of mint-flavor that may be used 
in a chewing gtim product which, in turn, limits the 
initial flavor impact. 

It would be of benefit to be able to use high 
levels of mint-flavor, or high flavor/base ratios, in 
gum without the bitterness, harshness, sharpness, 
burning or bite generally accompanying such high flavor 
usage levels. 
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gTTMMARY OF THE INVENTION 

It has been surprisingly discovered that 
the use of a granulated ingredient containing zein 
(an alcohol soluble protein obtained from corn) and 
a cellulose derivative such as hydroxypropylmethyl- 
cellulose CHPMC) serves to moderate the negative flavor 
characteristics caused late in the chew by high levels 
of mint-flavor. The present invention thus includes 
methods of making chewing gum with high levels of mint- 
flavor and the unique granulated ingredient, as well as 
the gum composition using the unique ingredient and the 
ingredient itself. 

RRTEF DESCRTPTION OF THE DRAWING 

FIGS. 1-4 depict the results of a panel 
taste test for 12 minutes of gum chewing, comparing 
gum compositions that were very similar except for the 
inclusion of a unique granulated product of zein, HEMC 
and a small amount of sodium hydroxide. FIG. 1 depicts 
the bitterness rating; FIG. 2 depicts the sharpness/ 
bite rating; FIG. 3 depicts the harshness rating and 
FIG. 4 depicts the mint-flavor rating. 

DETAIIED DESOIIPTION OF THE DRAWINGS AND 
THE PREFBT?T?T:n EMBOnTMENTS nv THE INVENTION 

Unless specified otherwise, all percents used 
herein and in the appended claims are weight percents. 
Also, the term "chewing gum" includes conventional 
chewing gum, bubble gxim and the like. 

Zein is a protein of the prolaoaine class 
derived from corn. Specifically, zein is obtained in 
powder form and is yellow, tasteless and is generally 
known to be insoluble in water (except at a very high 
pH) and soluble in alcohol. In the most preferred 
embodiment the zein is obtained from the Freeman Co. 

The unique ingredient contains zein and a 
cellulose derivative at a ratio of between about 5:1 
and about 1:5. Preferably the ratio of zein to 
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cellulose derivative is between about 1:1 and about 
1:4. Most prefere*ly the unique ingredient will 
contain about 1 part zein to about 3 parts cellulose 
derivative. The manner of making the ingredient is not 
believed to be critical. However, the zein may prefer- 
ably coat the cellulose derivative • 

Zein has been known in the past to be used 
as a coating material. However, in these uses, the 
zein was typically dissolved in ethyl alcohol. 
Naturally, the use of ethyl alcohol requires the 
installation of additional equipment to reduce the 
danger from explosions, fire or toxic effects. While 
zein can be applied from an alcohol solution, the 
preferred embodiments of the invention avoid these 
problems by using zein in an aqueous solution. An 
aqueous solution of zein is made possible by virtue of 
the fact that the aqueous solution is maintained at a 
relatively high-pH, i.e. between about 11.5 and about 
12. 1. In this pH range, it has been found that the 
zein is significantly more soluble than in neutral 
water. Typically, when mixed with neutral water, zein 
powder will float on the top of the water without any 
appreciable dissolution, or even suspension of the zein 
within the water. Accordingly, it is not possible to 
coat particles with a solution of zein in neutral 
water. 

In contrast, when mixed into water which has 
a pH of between about 11.5 and 12.1, it is possible to 
get significant solution and suspension of zein par- 
ticles within the water. In particular, it has been 
found that an aqueous solution of zein can be formed 
which contains up to 25% by weight zein. At a level of 
25%, the major portion of the zein is solvated, with 
only a minor portion being suspended within the 
solution. 

The aqueous solution of zein is prepared by 
adding the desired amount of zein to a quantity of 
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water along^ with an amount of base sufficient to create 
a pH between about 11.5 and about 12.1. Preferably, 
sodixim hydroxide is added to the water in sufficient 
quantity to create a pH between 11.6 and 11.9. It is 
preferred to add the zein and base simultaneously in 
increments while stirring. A preferred method of 
preparing a high-pH zein solution is disclosed in U.S. 
patent Application Serial No. 07/311,125 filed February 
15, 1989. Alternatively, either the zein or the base 
can be added to the water before the other. 

Besides sodium hydroxide, other food grade 
acceptable strong bases can be used, including 
potassium hydroxide. Depending on the base used, the 
solution will normally comprise about 0.1% to about 3% 
of the food grade base. The base used to make the 
solution will of course be present in small amounts in 
the zein-cellulose derivative. This, however, has been 
found to be acceptable, and perhaps even preferable. 

Generally, the zein solution should contain 
between about 1% and about 25% by weight zein. Prefer- 
ably, the zein solution should have a zein content of 
between about 10% and about 20% by weight. More 
preferably, the zein content will be between about 13% 
and about 18% by weight, most preferably about 16% 
percent by weight. As noted above, the zein content is 
higher than would be available without the high-pH 
level of the water. 

A high-pH aqueous zein solution can be used 
to coat hydroxypropylmethylcellulose (HPMC) and other 
cellulose derivatives to make the unique ingredient of 
the present invention. In addition to HPMC, it is 
believed that hydroxymethylcellulose (HMC) , hydroxy- 
propylcellulose (HPC) , ethylcellulose , methyl cellulose, 
sodium hydroxymethylcellulose, carboxy methylcellulose 
and mixtures of all of the above are other cellulose 
derivatives suitable for making the granulated 
ingredient. 
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The coating techniques include those which 
use zein in a solution, such a spray drying, fluid bed 
coating, coacervation, granulation, agglomeration and 
combinations thereof. Any standard technique that 
gives partial or full encapsulation can be used. The 
encapsulation techniques that give partial encapsula- 
tion or full encapsulation can be used individually or 
in any combination, in a single step process or multi- 
step process. 

The encapsulation techniques here described 
are standard coating techniques and generally get 
varying degrees of coating, from partial to full coat- 
ing, depending on the amount of coating used in the 
process. Also, the coating composition may be suscep- 
tible to water permeation to various degrees. The 
amount of coating or encapsulation material also con- 
trols the length of time for its release from chewing 
gum. VxBtBTsJoly, when made from a high-pH, aqueous 
zein solution coating step, the unique ingredient 
comprises about 15% to about 35% zein, about 50% to 
about 85% cellulose derivative and about 0.1% to about 
1*0% food grade base, and the product will preferably 
be dried to contain less than about 8% moisture, emd 
preferably less than about 5% moisture. 

After drying, the ingredient is preferably 
sized to be more easily mixed into the gum and not be 
noticeable thereafter. Particle sizes that will pass 
through a U.S. standard 60 mesh sieve are preferred. 

Other methods may be used to produce the 
zein-cellulose derivative ingredient, such as using the 
cellulose derivative to coat the zein, or mixing the 
two ingredients in powdered form and agglomerating them 
together. The zein-cellulose derivative ingredient 
should be provided in a granulated form. 

The zein-cellulose derivative ingredient may 
readily be incorporated into a chewing gum composition. 
Preferably the gum will contain about 0.02% to about 1% 
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of the zein-cellulose derivative ingredient. The re- 
mainder of the chewing gxim ingredients are non-critical 
to the present invention. That is, the zein-cellulose 
derivative ingredient can be incorporated into conven- 
tional chewing gxam formulations in a conventional 
manner. Naturally, the preferred chewing gum formu- 
lation is a high mint-flavor content chewing gum. The 
unique ingredient may be used in a sugar or sugarless 
chewing gum. The zein-cellulose derivative ingredient 
may be used in either regular chewing giam or bubble 
gum. 

In general, a chewing gum composition 
typically comprises a water-soluble bulk portion, a 
water-insoluble chewable gum base portion and typically 
water-insoluble flavoring agents. The water-soluble 
portion dissipates with a portion of the flavoring 
agent over a period of time during chewing. The gum 
base portion is retained in the mouth throughout the 
chew. 

The insoluble gum base generally comprises 
elastomer, resins, fats and oils, waxes, softeners and 
inorganic fillers. Elastomers may include polyiso- 
butylene, isobutyle-isoprene copolymer and styrene 
butadiene rubber, as well as natural latexes such as 
chicle. Resins include polyvinylacetate and terpene 
resins. Fats and oils may also be included in the gum 
base, including tallow, hydrogenated and partially 
hydrogenated vegetable oils, and coca butter. Commonly 
employed waxes include paraffin, microcrystalline and 
natural waxes such as beeswax and carnauba. According 
to the preferred embodiment of the present invention, 
the insoluble gxim base constitutes between about 5 to 
about 95 percent by weight of the gum. More preferably 
the insoluble gxm base comprises between 10 and 50 
percent by weight of the gum and most preferably about 
20 to about 35 percent by weight of the gum. 
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The gum base typically also includes a 
filler component. The filler component may be cal- 
cium carbonate, magnesium carbonate, talc, dicalcium 
phosphate or the like. The filler may constitute 
between about 5 and about 60 percent by weight of the 
gum base. Preferably, the filler comprises about 5 to 
about 50 percent by weight of the gum base. 

Gum bases typically also contain softeners, 
including glycerol monostearate and glycerol tri- 
acetate. Further, gvim bases may also contain optional 
ingredients such as antioxidants, colors, and emulsi- 
fiers. The present invention contemplates employing 
any commercially acceptable gum base. 

The water-soluble portion of the chewing gum 
may further comprise softeners, sweeteners (which may 
also serve as bulking agents) , flavoring agents and 
combinations thereof. Softeners are added to the 
chewing gum in order to optimize the chewability and 
mouth feel of the gtam. Softeners, also known in the 
art as plasticizers or plasticizing agents, generally 
constitute between about 0.5 to about 15.0 percent by 
weight of the chewing gum. Softeners contemplated by 
the present invention include glycerin, lecithin, and 
combinations thereof. Further, aqueous sweetener 
solutions such as those containing sorbitol, hydro- 
genated starch hydrolysates , corn syrup and combina- 
tions thereof may be used as softeners and binding 
agents in gum. 

The bulking agents generally comprise from 
about 5% to about 95% of the gum composition, prefera- 
bly from sibout 10% to about 90%, and more preferably 
from about 20% to about 60%. 

As mentioned above, the zein-cellulose 
derivative ingredient of the present invention may be 
used in sugar or sugarless gum formulations. Sugar 
sweeteners generally include saccharide-containing 
components commonly known in the chewing gum art which 
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comprise, but are not limited to, sucrose, dextrose, 
maltose, dextrin, dried invert sugar, fructose, 
levulose, galactose, corn syrup solids and the liKe, 
alone or in any combination. 

Generally sugarless sweeteners include com- 
ponents with sweetening characteristics but which are 
devoid of the commonly known sugars and comprise, but 
eure not limited to, sugar alcohols such as sorbitol, 
mannitol, xylitol, hydrogenated starch hydrolysates , 
maltitol and the like, alone or in any combination. 

Depending on the particular sweetness release 
profile and shelf-stability needed, the coated HPMC of 
the present invention can be used in combination with 
xincoated high-potency sweeteners or with high-potency 
sweeteners coated with other materials and by other 
techniques. 

A mint-flavoring agent will be present in the 
chewing gum in an amount within the range of from about 
.1% to about 10% of the gram, preferably from about 0.6% 
to about 3.0% and more preferably from about 1.1% to 
about 2.0% of the gum. The flavor/base ratio will 
generally be between about 1:40 and about 1:8, and 
preferably between 1:25 and about 1:15. The flavoring 
agents may comprise essential oils, synthetic flavors, 
or mixture thereof including, but not limited to 
peppermint oil, spearmint oil and com mint oil. In 
addition to the mint-flavors, other flavors such as 
oils derived from plants and fruits such as citrus 
oils, fruit essences, clove oil, oil of wintergreen, 
anise and the like may be used. Artificiaa flavoring 
components are also contemplated for use in gums of the 
present invention. Those skilled in the art will 
recogixize that natural and artificial flavoring agents 
may be combined in any sensorially acceptable blend. 
All sucfli mint-containing flavors and flavor blends are 
contsi^lated by tiie present invention. 
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The level of flavor in gim which produces 
unacceptable harshness or bi-bterness is influenced by 
many factors. These include base level and type, 
flavor type, level and type of artificial sweeteners 
included in the gum and personal perception. As a 
general rule, spearmint oil will produce an unaccept- 
able harshness/bitterness in the late chew when its 
level exceeds 4 to 7% of the gxun base. Peppermint oil 
may be used at slightly higher levels before becoming 
objectionable. This is a rough guideline and gums with 
higher base contents will tolerate higher flavor levels 
relative to the base level. For example, a spearmint- 
flavored gum which contains 20% base and 0.9% flavor 
might have the same degree of harshness/bitterness as 
another containing 2.0% spearmint oil and 30% of the 
same base. 

Optional Ingredients such as colors, emul- 
sifiers and pharmaceutical agents may be added to the 
chewing gum. 

In general, chewing gum is manufactured by 
sequentially adding the various chewing gum ingredients 
to a commercially available mixer known in the art. 
After the ingredients have been thoroughly mixed, the 
gum mass is discharged from the mixer and shaped into 
the desired form such as by rolling into sheets and 
cutting into sticks, extruding into chunks or casting 
into pellets. 

Generally, the ingredients are mixed by 
first melting the gum base and adding it to the running 
mixer. The base may also be melted in the mixer it- 
self. Color or emulsifiers may also be added at this 
time. A softener such as glycerin may also be added at 
this time, along with syrup and a portion of the 
bulking agent. Further portions of the bulking agent 
may then be added to the mixer. The flavoring agent is 
typically added with the final portion of the bulking 
agent. The zein-cellulose derivative of the present 
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invention may be added at any time during the mixing 
process. 

The entire mixing procedure typically takes 
from five to fifteen minutes, but longer mixing times 
may sometimes be required. Those skilled in the art 
will recognize that many variations of the above 
described procedure may be followed. 

The granulated ingredient shown to be 
effective in reducing bitterness and harshness may be 
formulated and prepared as in Eacample 1. 

pyample It Granulated Tnaredient 

1. Eight poiinds of hydroxyprcpylmethyl- 
cellulose (HPMC) (Dow E5 Premium) is dispersed into 32 
pounds of distilled water and allowed to hydrate for at 

least 36 hours. 

2. Twenty-two pounds of distilled water is 
weighed into a carboy and stirring is established with 
a magnetic stirrer. A. 0.88 pound quantity of sodium 
hydroxide pellets is slowly added to the carboy and 
agitation is continued until all the pellets have 
dissolved. 

3. Fifty-one potinds of distilled water are 
placed in a stainless steel tank and agitated with a 
Lightnin stirrer. A pH electrode is positioned in the 
water and a pipette is used to transfer the sodium 
hydroxide solution from Step 2 into the tank until the 
pH is between 9.0 and 10. 0. At this time, 9.47 poiinds 
of zein powder is dispersed in the water emd the pH is 
raised to 11,8 through furtiier additions of sodium 
hydroxide solution. A total of approximately 5 pounds 
of the sodium hydroxide solution is used. The zein 
powder is allowed to dissolve con^letely. A 7.28 pound 
quemtity of the HEMC solution from Step 1 is then added 
in 3 increments with continued stirring. Each 
increment is allowed to thoroughly disperse before the 
next is added. 
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4. The solution from Step 3 is transferred 
to a planetary mixer which is then switched on- 
Twenty-seven pounds of HPMC powder (DOW E5 Premium) is 
slowly added to produce a heavy paste. 

5. The wet ingredient from Step 4 is trans- 
ferred to trays for drying in a forced air kiln at 

170 for at least 24 hours. The dried product will 
have a final moisture of about 4% or less. 

6. The dried product of Step 5 is cooled 
and then ground in a Fitzmill grinder with a 0.25 inch 
RH (round hole) screen. This product is then fed into 
a M2DH mill equipped with a 0.027 inch HB (Herring 
Bone) screen. The product is then sifted through a 60 
mesh sieve. The material which passes through the 
sieve is the final product. 

The final granulated ingredient of Example 1 
has the following approximate composition: 23.72% zein, 
71.72% HPMC, 0.56% sodium hydroxide and 4.00% water. 

The granulated ingredient of Example 1 was 
used to prepare spearmint-flavored chewing gums having 
a high flavor impact. The gums were made using the 
following formulae. 



Exanple 2 Exanple 



Sugar 
Base 

Dextrose Monohydrate 
Corn syrup 
Glycerin 

Speamrint-flavor* 
10X Salt solution 
Hydroxylated Lecl thin 
Encapsulated Glycyrrhizin* 
Granulated i ngredi ent < 



Contains 73.42% spearmint 
menthol, 2.25% artificial 



{comoarative) 


{inventive) 


52.647 


52.541 


23.910 


23.910 


13-410 


13.410 


7.000 


7.000 


0.889 


0.889 


1.250 


1.250 


0.100 


0.100 


0.050 


0.050 


0.744 


0.750 


Ex. 1 


0.100 


100.000 


100.000 


oil, 18.35% peppermint 


oil, 5.98% 


flavor blend. 





Encapsulated anmoniated glycyrrhizin ingredient, prepared 

according to the process disclosed in U.S. Patent Application 

Serial Mo. 07/606,044, incorporated herein by reference. 

Differential in usage level was inadvertent and not considered 
significant. 



wo 93/11673 



PCr/US92/10623 



- 12 - 

The t:wo chewing gums of Examples 2 and 3 were sensory 
-tested by a group of eight expert panelists. The 
panelists were not informed as to the nature of the 
products but were instructed to rate the samples at 

0. 5. 3, 6, 9 and 12 minutes of chewing. The panelists 
rated the samples for bitterness, sharpness/bite, 
harshness and mint-flavor by making marks on a line 
scale which were later translated into a 15-point 
number scale for analysis. The results of this test 
are presented graphically in Figures 1-4. 

As can be seen in the graphs, the inventive 
composition (Example 3) is lower in bitterness, sharp- 
ness/bite and harshness but not significantly lower in 
mint-flavor • 

The exact reason for the beneficial effect of 
this tinigue ingredient is unknown, but a number of 
theories exist: 

1. The zein protein molecule, particularly in a high- 
pH environment, opens up and binds ionically or 
covalently with select flavor molecules. (For 
example, trace aldehydes and phenolic compounds.) 

2. The HPSiC and/or zein coats mucous membranes in the 
mouth, preventing the perception of harshness/ 
bitterness. Similar hydrocolloid carbohydrates 
and proteins could potentially achieve the same 
end result. 

Since the sample. of the ingredient first tested also 
included sodium hydroxide, there were three additional 
theories as to why that sample unicpie ingredient had 
its beneficial effects: 

3. The sodiiaa hydroxide serves to solubilize certain 
flavor components which are then swallowed, pre- 
venting bitterness/harshness later on. 

4^ The sodium hydroxide interacts with receptors in 
the mouth to prevent the perception of bitterness/ 
harshness. The zein/HPMC serves to control and 
delay the release of the sodium hydroxide. 
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5. The sodima hydroxide neutralizes acidic flavor 

components which would otherwise cause bitterness/ 
harshness. Again, delayed release could be 
important. 

However, preliminary results from additional tests 
suggest that the base is not always necessary. 

Since the reason for the beneficial result 
may be attributed to any of a number of reasons, the 
unique ingredient of the present invention may not 
require the presence of all three of the components 
used in Example 1. In fact, it is currently believed 
that the zein and a cellulose derivative are the most 
significant ingredients. However, it may be that zein 
and a base, or a base and a cellulose derivative, may 
be combinable to provide the unique ingredient of the 
present invention. It is also possible that the zein 
and cellulose derivative, if added separately to the 
gum, would provide the beneficial result. 

The unique ingredient of the present 
invention may also be formulated with one or more other 
ingredients, particularly high-potency, artificial 
sweeteners. The usage level of the ingredient will 
need to be higher than the 0.02% to 1% level listed 
ad^ove if the ingredient comprises other components. 
For example, if the ingredient is only 50% zein, 
cellulose derivative and base, the ingredient would 
need to be used at twice its normal level in gum. 
Examples 4-16 below provide a process for making such 
a combined zein-cellulose derivative ingredient and 
artificial sweetener. U.S. Patent No. 4,863,745 to 
Zibell, which issued from U.S. Application Serial No. 
07/134,948 filed December 18, 1987 as a continuation- 
in-part of U.S. Application Serial No. 06/921,754 filed 
October 22, 1986, discloses other zein-coated high- 
potency sweetener compositions. 
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Acestafame K and sucralose in a 3 :1 ratio are 
blended together as a powder and then agglomerated with 
water and HPMC. This blend is dried, groiind and agglo- 
merated further with a high-pH, aqueous 15% solution of 
zein to obtain a product containing 51% acesulfame K, 
17% sucreU-ose, 12% HEMC and 20% zein. 
Teyamnlfe 5 

Aliteune and sucralose in a 1: 3 ratio are 
blended together as a powder and then agglomerated with 
water and HPMC. This blend is dried, ground and agglo- 
merated further with a high-pH, aqueous 15% solution of 
zein to obtain a product containing 17% alitame, 51% 
sucralose, 12% HPMC and 20% zein. 
• gv-ifimple 6 

Sodium cyclamate and sucralose in a 10:1 
ratio are blended together as a powder and then agglo- 
merated with water and HEMC. This blend is dried, 
ground and agglomerated further witii a high-pH, aqueous 
15% solution of aein to obtain a product containing 62% 
sodium cyclamate, 6% sucralose, 12% HHIC and 20% zein. 
Example 7 

Glycyrrhizin and sodiiam cyclamate in a 1:1 
ratio are blended together as a powder and then agglo- 
merated with water and HPMC. This blend is dried, 
ground and agglomerated further with a high-pH, aqueous 
15% solution of zein to obtain a product containing 34% 
sodium cyclamate, 34% glycyrrhizin, 12% HPMC and 20% 

zein. 
gyamnle 8 

Neohesperidin dihydrocalcone C"NeoDHC") and 
sodium cyclamate in a 1:5 ratio ar& blended together as 
a powder and then agglomerated with water and HEMC. 
This blend is dried, ground and agglomerated fiirther 
with a high-pH, aqueous 15% solution of zein to obtain 
a product containing 55% sodium cyclamate, 11% NeoDHC, 
14% HEMC and 20% zein. 



wo 93/11673 



PCr/US92/10623 



- 15 - 

Pivample Q 

NeoDHC is agglomerated with HPMC in a ratio 
of 85:15 NeoDHC/HPMC. After drying and grinding, the 
resulting powder is agglomerated with a 15% solids, 
high-pH, aqueous solution of zein to give a final 
product containing about 60% active NeoDHC, 10% HPMC 
and 30% zein. 
Eyarnpl-e 10 

Stevioside is agglomerated with HPMC in a 
ratio of 85:15 stevioside/HPMC. After drying and 
grinding, the resulting powder is agglomerated with a 
15% solids, high-pH, aqueous solution of zein to give a 
final product containing about 60% active stevioside, 
10% HPMC and 30% zein. 
Eagample 11 

Aliteune is agglomerated with HPMC in a ratio 
of 8S:15 alitame/HPMC. After drying and grinding, the 
resulting powder is agglomerated with a 15% solids, 
high-^pH, acpieous solution of zein to give a final 
product containing 60% active alitame, 10% HPMC and 30% 
zein. 

Example 12 

Glycyrrhizin is agglomerated with HPMC in a 
ratio of 85:15 glycyrrhizin/HPMC. After drying and 
grinding, the resulting powder is agglomerated with a 
15% solids, high-pH, aqueous solution of zein to give a 
final product containing about 60% active glycyrrhizin, 
10% HPac and 30% zein. 
Example 13 

Sucralose is agglomerated with HPMC in a 
ratio of 85:15 sucralose/HPMC. After drying and 
grinding, the resulting powder is agglomerated with a 
15% solids, high-pH, aqueous solution of zein to give a 
final product containing about 60% active sucralose, 
10% HFHC and 30% zein. 
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Stevioside and sodiiim cyclamate in a 1:3 
ratio are blended together as a powder and then agglo- 
merated with water and HPMC. This blend is dried, 
ground and agglomerated further with a high-pH, aqueous 
15% solution to zein to obtain a product containing 51% 
sodium cyclamate, 17% stevioside, 12% HPMC and 20% 
zein. 

TevaTiinla 15 

Acesulfeime K is agglomerated with KPKC in a 
ratio if 85:15 acesulfame K/HPMC. After drying and 
grinding, the resulting powder is agglomerated with a 
15% solids, high-pH, aqueous solution of zein to give a 
final product containing about 60% active acesulfame K, 
10% HPMC and 30% zein. 
f-yample 16 

Sodium cyclamate is agglomerated with HEMC in 
a ratio of 85:15 sodixm cyclamate/HPMC. After drying 
and grinding, the resulting powder is agglomerated with 
a 15% solids, high-pH, aqueous solution of zein to give 
a final product containing about 60% active sodium 
cyclamate, 10% HPMC and 30% zein. 

Examples 4 to 16 may be used to make chew- 
ing gum of either sugar or sugarless variety. Sample 
formulas are given in Tables 1 to 3 below. (The 
formulas are based on the use of aspartame, acesulfame 
K, sucralose, saccharin, cyclamates, glycyrrhizin and 
stevioside, and should be adjusted for other sweeteners 
to account for their level of sweetness.) 



wo 93/11673 



PCr/US92/10623 



- 17 - 



TABLE 1 
(Wt. X) 





Sugar 


Sugar 
With 
Sorbi tot 


With 
Water 


Sugarless 
With 
Lycasin 


Sugarless 
No Water 


Gun Base 


19-2 


19.2 


25.5 


25.5 


25.5 


Sugar 


55.45 


53.45 






... 


Sorbitol 


— 


2.0 


53.7 


49.4 


52.2 1 


Mamitol 






8.0 


8.0 


12.0 


Corn SyruD 


13.1 


13.1 








Lycasin/ 
Sorbitol 
n Liquid 






9.5<«> 






Glycerin 


1.4 


1.4 


1.5 


8.5 


8.5 


Lecithin 






0.2 


0.2 


0.2 


Dextrose 
Monohydrate 


9.9 


9.9 








Flavor 


0-9 


0.9 


1.5 


1.5 


1.5 


Level of 

Active 

Sweetener 


0.05 


0.05 


0.1 


0.1 


0.1 



(a) liquid sorbitol C70X sorbitol, 30X water) 
(b> hydrogenated starch hydrolysate syrup 

TABLE 2 
(Wt- %> 





A 


B 


C 


D 


E 


F 


G 


Gum Base 


19.2 


19.2 


19.2 


19.2 


19.2 


19.2 


19.2 


Sugar 


59.4 


50.4 


49.4 


49.4 


50.4 


52.4 


52.4 


Glycerin 


1.4 


1-4 


1.4 


1.4 


1.4 


1.4 


1.4 


Corn Syrup 


19.0 


23.0 


19.0 


19.0 


23.0 


16.0 


16.0 


Dextrose 






5.0 










Lactose 










5.0 






Fructose 






5.0 










Invert Susar 








10.0 








Naltose 












10.0 




Palatinose 














10.0 


Corn Syrup Solids 




5.0 












Peppermint- flavor 


0.9 


0.9 


0.9 


0.9 


0.9 


0.9 


0.9 


Level of Active 
Sweetener 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 
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TABLE 3 

cut. X) 





H 


I 


J 


K 


L 


K 


N 


0 


P 


Base 


25.5 


25.5 


25.5 


25.5 


25.5 


25.5 


25.5 


25.5 


25-5 




53.9 


46.9 


41.9 


41.9 


41.9 


41.9 


36.9 


37-9 


46.9 


Sorbitol 
LiqufdA 


17.0 


14.0 


6.0 




5.0 






o.u 


18.0^"^ 


Itennftol 




10.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8-0 


HaltftoL 








5.0 






5.0 






i Xvlitol 






15.0 


10.0 






5.0 


15.0 




i Lactftol 










10.0 










1 Palatinft 












15.0 


10.0 






i Glycerin 


2.0 


2.0 


2.0 


8-0 


8.0 


8.0 


8.0 


6.0 






1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1 Level of 
B Active 
1 Sweetener 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 















Ca) Lycasin brand HSH syrup, alt others use sorbitol tiqufd 
Bvample 17 

First, 7711g of unmilled APM from the G.D. 
Searle Coarpany was placed in the 40 qt. bowl of a 
Hobart mixer. 136lg of HPMC (Methocel E4M from the Dow 
Chemical Company) was also added to the bowl. These 
two powders were dry blended at the low speed setting 
on the mixer for approximately 15 minutes. A total of 
approximately 4880 ml of water was added to this 
mixture. This was accomplished by adding between 200 
and 1000 ml of water every 3 to 5 minutes with the 
mixer running. The damp mixture that resulted was 
dustless and coalesced when squeezed. The damp mixture 
was mixed for about 5 minutes after the last water 
addition to insure complete interdispersion. The damp 
mixture was transferred to stainless steel trays and 
spread to a depth of approximately 2 cm. At this 
point, the material was approximately 34.6 wt. % water, 
9.8 wt. % HEMC and 55.6 wt. % APM. The trays were 
placed in an oven and heated to 170' for 12 to 14 
hours. After drying the mixture was ground in a 
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Fitzmill at high speed while using a 0.05 inch screen. 

The water content of the final product was between 2 

and 3 wt. %. 

Sieve analysis of the product showed the 

following particle size distribution; 

larger than 0.0331 inches 3% 

0.0331 to 0.0165 inches 37% 

0.0165 to 0.0098 inches 21% 

0.0098 to 0.0059 inches 15% 

0.0059 to 0.0029 inches 14% 

smaller than 0.0029 inches 10% 

The grinding process was repeated with a 

0.027 inch screen. Sieve analysis of the product gave 

the following results: 

20 larger than 0.0331 inches 0% by weight 

40 .0331 to 0.0165 inches 2% by weight 

60 .0165 to 0.0098 inches 25% by weight 

700 .0098 to 0.0059 inches 25% by weight 

200 .0059 to 0.0029 inches 21% by weight 

pan smaller than 0.0029 inches 27% by weight 

An ag[ueous solution of zein was prepared from 14.4% dry 
zein, 77.6% water and about 8% of a 1 M sodium 
hydroxide solution (adjusted to give a pH of 11.8). 
603 Og of the APM-HPMC ground product was added to the 
40 qt Hobart Mixer and 2970g of the zein solu-tion was 
added slowly with the mixer running to give a mixture 
of damp cohesive particles. 

The damp mixture was spread onto drying trays 
and dried for 12-16 hours at 170 **F. The material was 
then ground using a micropul grinder which is a screw 
type pulverizer which produces exceedingly fine parti- 
cle sizes. Sieve analysis showed a particle size 
distribution as follows: 

larger than 0.0098 inches 2% 

0.0098 to 0.0059 inches 6% 

0.0059 to 0.0029 inches 27% 

smaller than 0.0029 inches 65% 



The material of Example 17 was made into gum 
with the following composition: 
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INGREDIENT 

gum bas& 
sorbitol 
mannitol 
glycerin 

70% sorbitol solution 
peppermint oil 
APM ingredient 

It should be understood that the preferred 
embodiment described in detail herein is illustrative 
of veurious aspects of the invention, and that various 
modifications and changes to the presently preferred 
embodiment may be made. Therefore, the following 
claims, including all equivalents, define the scope of 
the invention. 



WT% 



27.0 
40.2 
12.0 
8.1 
1.0 
1.3 
0.4 
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WE CLAIM: 

1. A method of producing high- impact mint- flavor 
chewing gum comprising the steps of: 

a) preparing an ingredient comprising zein 
and a cellulose derivative and 

b) mixing the zein-cellulose derivative 
ingredient in a chewing gum formulation comprising 
ed>out 5% to about 95% gum base, about 5% to about 95% 
bulking agent and about 0.1% to about 10% of a mint- 
flavoring agent. 

2. The method of Claim 1 wherein the cellulose 
derivative is selected from the group consisting of 
hydroxypropylmethylcellulose (HPMC) , hydroxymethyl- 
cellulose (HKC) , hydroxypropylcellulose (HPC) , ethyl- 
cellulose, methylcellulose, sodium hydroxymethyl- 
cellulose, carboxy methylcellulose and combinations 
thereof. 

3. The process of claim 1 wherein a food grade 
base and the zein are first mixed together in an 
acpieous solution which is then used to coat the 
cellulose derivative. 

4. The method of Claim 3 wherein the coating 
step is select from the group consisting of spray 
drying, fluid bed coating, coacervation , granulation, 
agglomeration and combinations thereof. 

5. The method of Claim 3 wherein the solution 
contains about 0.1% to about 3% sodium hydroxide. 

6. The method of Claim 3 wherein the solution 
comprises about 10% to about 20% zein. 
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7. The method of Claim 3 wherein one portion of 
the cellulose derivative is first hydrated and mixed 
into the solution and the mixture is then mixed with a 
second portion of the cellulose derivative in powder 
form to form a heavy paste which is then dried and 
ground to pass through a IT.S. stand2a:d 60 mesh sieve. 

8. The method of claim 1 wherein the zein- 
cellulose derivative ingredient is added to the gum 
composition at a level of about 0.02% to about 1% of 
the gum composition^ based on zein and cellulose 
derivative content of the ingredient. 

9. A high-impact mint- flavor chewing gum 
composition comprising: 

a) about 5% to about 95% gum base, 

b) about 5% to about 95% bulking agent, 

c) about 0.1% to about 10% mint-flavor and 

d) an effective amount of an ingredient 
comprising zein and a cellulose derivative to 
reduce bitterness and harshness during 
chewing of the gum. 

10. The chewing gum composition of claim 9 
wherein the bitterness reducing ingredient comprises 
about 0.02% to about 1% of the gum composition, based 
on the zein and cellulose derivative content of the 
ingredient. 

11. The chewing gum composition of claim 9 
wherein the cellulose derivative is selected from the 
group consisting of hydroxypropylmethylcellulose 
(HPMC) , hydro:^ethylcellulose (HMC) , hydroxypropyl- 
cellulose (HPC) , ethylcellulose, methylcellulose, 
sodium hydroxymethylcellulose, carboxy methylcellulose 
and mixtures thereof. 
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12. The chewing gum composition of claim 9 
wherein the zein-cellulose ingredient further comprised 
a food grade base. 

13 . The chewing gum composition of claim 9 
wherein the zein-cellulose derivative ingredient 
comprises zein and the cellulose derivative at a ratio 
of between about 5:1 and about 1:5. 

14. The chewing gum composition of claim 9 
wherein the zein-cellulose derivative ingredient 
coxoprises zein, hydroxypropylmethylcellulose and sodium 
hydroxide . 

15. An ingredient for reducing bitterness and 
harshness in high- impact mint-flavor gums comprising: 

a) zein and 

b) a cellulose derivative selected from the 
group consisting of 

hydroxypropylmethylcellulose (HPMC) , 
hydroxymethylcellulose (HMC) , hydroxypropyl- 
cellulose (HPC) , ethylcellulose, methyl- 
cellulose, sodium hydroxymethylcellulose, 
carboxy methylcellulose and mixtures thereof; 
the ratio of the zein and cellulose 
derivative being between about 5:1 and about 
1:5 

16. The chewing gum ingredient of claim 15 
wherein the ratio of zein to cellulose derivative is 
between about 1:1 and about 1:4. 

17. The chewing gum ingredient of claim 15 
wherein the ingredient further comprises about 0.1% to 
eODOut 10% of a food grade base. 
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18 . The chewing gtim ingredient of claim 15 
wherein the ingredient contains less than about 8% 
moisture. 

19 • The chewing gum ingredient of claim 15 
wherein the ingredient is sized to pass through a U.S. 
standard 60 mesh sieve. 

20. The chewing gum ingredient of claim 15 
wherein the zein coats the cellulose derivative. 
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